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Stainless-Steel Crown (SSC) placement is a common treatment in children, usually without significant adverse consequences. The
present case series reports six healthy children were admitted to emergency rooms in two medical centers with delayed excessive
bleeding from their gingiva, adjacent to newly placed SSCs. The bleeding, in some cases, was so extensive, that it induced vomiting
and anxiety, among the children and their parents, and in two cases required surgical suturing. In all six cases, the most probable
etiology was a toxic reaction to the released nickel or chromium ions from the SSCs, exacerbated by contact with wounded and
bleeding gingiva. Expression of this cytotoxic mode of action, due to metal ions released from SSCs, is not well documented in
children. Our aims are to raise awareness of this unique complication and to suggest an approach to minimize and prevent its
occurrence. Recommended immediate treatment includes frequent rinsing of the gingiva to wash out released metal ions and
decrease their toxic effect. Furthermore, in the following appointments, we recommend using only SSCs previously soaked in

water for several weeks, using zirconia crowns, or using Hall’s technique when appropriate.

1. Introduction

Stainless-Steel Crown (SSC) placement is a common treat-
ment option in primary and young permanent molars with
deep caries lesions, pulp treatment, and developmental
enamel defects. This treatment is superior to multi-surface
fillings and reduces the risk of major failure and pain in
the long term [1, 2] with a 97.2%—5-year survival rate
[3-5]. Its main adverse consequences include unaesthetic
appearance and increased plaque accumulation when adap-
tion is not optimal. Interestingly, its marginal extension does
not induce gingivitis [6-10]. Another rare complication
described previously in only two cases by Helder et al. is
postoperative persistent bleeding several hours after the
placement of SSC [11]. The present case series describes this
rare complication in additional six healthy children who

were referred because of the bleeding to the emergency room
(ER)/pediatrician for treatment by six dentists. Our aims are
to raise awareness of this unique complication and to suggest
treatment approaches to stop the bleeding, minimize and
prevent its occurrence during the event, and the following
treatments.

2. Case Descriptions

2.1. Effectively Stopping the Bleeding by Suturing the Gingiva
and by Antifibrinolytic Tranexamic Acid. Case 1: A healthy
3-year-old boy presented at the ER at a tertiary Medical
Center with excessive bleeding following the placement of
SSC. Consequently, his gingiva was sutured under general
anesthesia (GA) in the operative room to control the bleeding.
A vyear later he arrived at a dental clinic for the continuation
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FIGURE 1: Patient case 3. (a) Bleeding and blood clot 36 hours after placement of SSC on his permanent lower left first molar. (b) Six months
postoperatively, no radiographic pathology associated with the SSC on a permanent lower molar.

of his treatment. Since the new treatment plan included place-
ment of SSCs, his mother expressed concerns about potential
bleeding but was persuaded to accept the offered treatment,
given an explanation that the previous bleeding event was
probably not triggered by the crown placement. Eighteen
hours following the placement of an SSC on his primary
upper second molar, heavy gingival bleeding adjacent to the
SSC appeared. The patient required hospital readmittance,
where again his gingiva was sutured under GA in the opera-
tive room to control the bleeding. The results of coagulation
tests were found to be within the normal range.

Case 2: A healthy 6-year-old girl arrived for consultation
with her dentist and her pediatrician because of excessive
gingival bleeding 2 days post-treatment with an SSC, in her
primary mandibular first molar. During the same appoint-
ment, space maintenance (band and loop) was also placed,
to preserve the space of a previously extracted upper first
molar. She was treated with a Tab of antifibrinolytic tranexa-
mic acid 500 mg/Tab, 3 times/day (Teva), and the bleeding
stopped completely. Coagulation function assessments were
not performed despite the family doctor’s recommendation.

2.2. Effectively Stopping the Bleeding by Continuously Rinsing
the Oral Cavity with Water. Case 3: A healthy 7.5-year-old
boy with no history of allergy presented to the ER at a ter-
tiary Medical Center with excessive gingival bleeding 2 days

after treatment with SSC in his permanent lower first molar.
Excessive gingival bleeding was evident around the crown,
blood clots covered his SSC, filled his mouth, and were
absorbed in his clothes (Figure 1(a)). The child was admitted
from ER to the oral surgery department to control his bleed-
ing. Since his bleeding ceased following repeated water rins-
ing, the child was discharged home with a recommendation
to replace the newly placed SSC. The bleeding re-occurred
following several hours at home and decreased again
following rinsing.

Two days later, the clinical re-evaluation at a private clinic
revealed healthy gingiva surrounding the crown with no sign
of pathology and no residual cement in the gingival sulcus.
Therefore, the pediatric dentist recommended follow-up only.
Despite the medical recommendation, allergy tests and a full
evaluation of the coagulation functions were not performed
due to the parent’s objection, mainly because their concerned
about their child’s fear of needles, and since their child has
never suffered from any allergy consequences. Follow-up after
6 months, no recurrent bleeding was reported, and the pano-
ramic X-ray revealed healthy alveolar bone surrounding the
treated tooth (Figure 1(b)).

Case 4: A healthy girl aged 4.5 years presented at the ER
at our Tertiary Medical Center, with excessive bleeding orig-
inating from the gingival sulcus of her primary lower right
second molar, 3 days following dental treatment, which
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FIGURE 2: Patient case 4. (a) Excessive bleeding and a blood clot in the mouth of a 4.5-year-old girl 3 days after placing SSCs. (b) The
bleeding continued for 18 hours after rinsing the mouth for 30 minutes.
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FIGURE 3: Patient case 5. (a) Excessive bleeding and a blood clot in the mouth of a girl, 16 hours after placing SSCs on her primary lower left
first and second molars. (b) A periapical radiograph taken 1-day postoperatively reveals no pathology that may contribute to the excessive

bleeding.

included pulpotomy and placement of an SSC. Her dental
history revealed that 6 months prior she had received SSC
placement (in her primary lower left second molar), yet
without any adverse consequences. The girl was very anx-
ious from the unstoppable bleeding. Despite her parent’s
attempt to stop the bleeding by placing ice popsicles, it
resulted in only temporary slightly decreased bleeding.
Treatment in ER consisted of local pressure with an oral
pack soaked with an antifibrinolytic tranexamic acid solu-
tion to stop the bleeding, resulting without improvement.
Therefore, she was referred to the pediatric dentistry clinic.
On her arrival at our clinic, clinical examination revealed
her primary right lower second molar was completely cov-
ered with a clot and with active bleeding (Figure 2). The
crown was fitted correctly. The girl was instructed to rinse
her mouth continuously for 30 minutes with water, which

completely stopped the bleeding. The girl was not tested
for contact allergy since she had already undergone an SSC
placement without any adverse effect. Her coagulation eval-
uation was within normal range.

2.3. Effectively Stopping Future Bleeding by Pre-Soaking the
SSCs in Water. Case 5: A healthy 5-year-old girl presented
to the ER at our tertiary Medical Center with a blood clot
filling her mouth (Figure 3(a)) following re-occurring bleed-
ing at different intensities accompanied by vomiting. The
girl received 2 days earlier dental treatment, which included
pulpotomies and placement of two SSCs in her primary
lower left first and second molar. The bleeding originated
from the gingiva surrounding the newly placed SSCs. Since
the bleeding continued, the girl was hospitalized for further
observation and evaluation in our pediatric dentistry clinic.
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FIGURE 4: Patient case 6. (a) Excessive bleeding and a blood clot, 4 days after placing 2 SSCs and following receiving IV antifibrinolytic
tranexamic acid and biting on an oral pack soaked with solution of antifibrinolytic tranexamic acid. (b) Three and four days after
placing 2 SSCs that were pre-soaked in water for 5 weeks before use. Small blood clots were visible, only in the morning, at the corner of

the child’s lips.

Clinical examination revealed that the SSCs were with min-
imal overhanging and with no residual cement in the gingi-
val sulcus. The periapical radiographs of the treated teeth
were without pathologic findings (Figure 3(b)), therefore,
the gingiva around the SSCs were sutured, under nitrous
oxide analgesia, which eventually stopped the bleeding. Her
coagulation evaluation was within normal range, and a mild
allergy to nickel (+1) was detected.

Since the girl needed to be treated with five more SSCs,
and in an assumption that the bleeding was triggered by
released metal ions from the SSCs, it was decided to try to
prevent the re-occurrence of the postoperative bleeding by
soaking the relevant SSCs (all sizes) in water for 4 weeks
before use. The next treatment was performed under GA.
Two days postoperatively, only a very mild gingival bleeding
surrounding the newly placed SSCs appeared but stopped
completely following rinsing. No further consequences
occurred.

Case 6: A boy aged 4.5 years old, presented at the ER at
our tertiary Medical Center in the afternoon with excessive
bleeding from the gingival sulcus, 3 days post-treatment,
with newly placed SSCs on his primary mandibular right
first and second molar. The blood clots covered his SSCs
and filled his mouth. Medical history revealed that the child
was diagnosed at 1 year of age with mild idiopathic throm-
bocytopenic purpura (ITP) following a viral infection, but
he had never experienced previous excessive bleeding epi-
sodes and had never received any treatment. His last routine
PLT count, 6 months prior, was 107,000. Before referral to
the ER, his dentist sutured the gingiva around the crown,
which achieved only a temporary improvement. In ER in
an attempt to control the bleeding by pharmacological and
mechanical means, the patient received IV antifibrinolytic
tranexamic acid at a dosage of 500 mg (Teva) and was asked
to bite forcefully to create local pressure with an oral pack
soaked with antifibrinolytic tranexamic acid solution
500 mg/5 ml. Nonetheless, although this treatment reduced

the bleeding, it did not stop. His blood test showed a PLT
count of 150,000, and his coagulation tests were within the
normal range (INR=0.99, PTT =42). His hemoglobin was
lower than 6 months prior (11.9 vs. 12.5g/dL).

The next morning, the child was admitted to our depart-
ment of pediatric dentistry for further evaluation. Clinical
examination revealed that the child still had blood clots over
his crowns, but without active bleeding (Figure 4(a)). There-
fore, he was discharged and according to our previous expe-
rience, we recommended performing continuous mouth
rinsing with water at home, if and when the bleeding
resumes. Follow-up by telephone call confirmed that the
repeated water-rinsing indeed was effective in eventually
completely stopping the bleeding only on the following day
at noon.

Since the boy needed two more SSCs in his primary
mandibular left first and second molars, we decided to con-
firm our approach of soaking the crowns in water until the
next appointments, to prevent postoperative bleeding. The
next treatment was performed 5 weeks later, in which the
child received placement of two SSCs. Three and 4 days
postoperatively, a small drop of clotted blood was visible in
the morning at the corner of his lips (Figure 4(b)). No fur-
ther consequences occurred. Despite referral to allergy tests
for chromium and nickel, the child was not examined.

3. Discussion

In the present case series, we describe unusual extensive gin-
gival bleeding following placement of Ion® and Unitek®
SSCs in six healthy children. The bleeding in some cases
was so extensive that it induced vomiting and anxiety among
the children and their parents, and three cases (1, 5, and 6)
required surgical suturing of the adjacent gingiva, under
GA or nitrous oxide sedation. In one of the cases, the recom-
mendation of the oral surgeon was to replace the SSCs, and
in two cases, the pediatric dentist raised the option of
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replacing the SSC. Yet, no patient was treated by replacing
the associated SSC.

In a literature search, only one report of two patients was
found, which described a similar consequence following
placements of SSC [11]. However, in the present report, we
described six patients with varied consequences of delayed
excessive bleeding after placement of SSCs and longer
follow-up. Three cases (2, 4, and 6) required treatment with
antifibrinolytic tranexamic acid via IV, oral Tabs, or locally
by soaking an oral pack with the antifibrinolytic tranexamic
acid solution and letting the child bite on it. While in two
cases (3 and 4), repeated rinsing of the mouth with tap water
for 30 minutes was sufficient to control the bleeding. Fur-
thermore, we confirmed the effectiveness of our suggested
therapeutic as well as preventive approaches. For prevention
of future recurrence, two cases (5 and 6) were treated by
SSCs that were pre-washed for 1 month in tap water. In a lit-
erature search in the English language (PubMed, Scopus,
and Google Scholar), we found #o optional clinical approach
to decrease the release of these metal ions by pre-soaking the
SSCs in water before treatment.

The etiology of extensive gingival bleeding is not fully
understood, yet several pathological mechanisms were sug-
gested. First, iatrogenic injury to the gingiva during tooth
preparation or placement of long SSCs. However, if this
was the case, the bleeding would have started immediately
following absorbance of the vasoconstrictor (from local
anesthesia) into the bloodstream, about 1 hour postopera-
tively, and not delayed bleeding 1 or 2 days after placing
the SSCs as described in this case series. Moreover, the
postoperative radiographs which were taken in cases 3
and 5 confirmed that the length of the crowns probably
did not contribute to the extensive bleeding (Figures 1
and 3).

A second mechanism might include undiagnosed bleed-
ing disorders. However, in all our cases, the children had
never previously suffered from excessive bleeding, nor suf-
fered from any hematologic or genetic disorders (apart from
one case). All the boys were circumcised at the age of 8 days,
the girl in case 2 underwent extraction of her primary molar,
2 weeks prior to treatment, and the girl in case 5 had a fore-
head injury the previous month, which left a visible scar; all
cases were without any excessive bleeding consequences.
Moreover, the patients in cases 1, 3, and 5 underwent full
laboratory coagulation evaluations, which were found to be
within the normal range. Accordingly, it may be concluded
that bleeding disorders were probably not the cause of the
extensive bleeding in these cases.

A third mechanism might be a delayed contact allergic
reaction to one or more of the metal ions released from the
SSCs: nickel, chromium, or iron [12-16]. Nickel is the lead-
ing contact allergen in most industrialized countries world-
wide, with a prevalence of 8-19% in adults and 8-10% in
children and adolescents [17-22]. Contact allergy to nickel
in the oral cavity results mainly following exposure to
stainless-steel dental alloys, which are widely used in ortho-
dontics, prosthodontics, and pediatric dentistry, in SSCs,
and as space maintainers [23]. It was shown that orthodon-
tic appliances containing nickel may produce a burning

sensation along with gingivitis, gingival hyperplasia, peri-
odontitis, erythema, and angular cheilitis [12-15]. Further-
more, SSCs were strongly associated with contact allergic
dermatitis, oral lichenoid lesions, xerostomia, and metallic
taste [16]. Nonetheless, it should be pointed out that in
all the described cases, bleeding in the children ceased fol-
lowing treatment, which did not include the removal of the
associated SSCs.

Therefore, another more probable mechanism, in the
case of excessive bleeding following SSC placement, is possi-
bly a toxic reaction of the injured gingiva to the released
metal ions from the SSC. It has been previously established
that one of the most common mechanisms of adverse reac-
tions induced by metals (i.e., metal toxicity, sub-toxic reac-
tions) is due to the gradual, continuous release of ions
from dental materials, which are then absorbed through oral
mucosa into the body. This cytotoxic mode of action was
confirmed by both in vitro studies evaluating the dynamic
of ions released from metal dental appliances, as well as by
in vivo studies assessing the concentration of the released
metal ions in saliva, urine, or hair of children, over time fol-
lowing treatment with metal crowns. In vitro studies demon-
strated that over time concentrations of metal ions were
found potentially capable of altering cellular functions. In
one study, it was shown that metal ions can alter the mono-
cyte metabolism and thus may be significant to monocyte
function [24]. In another study, nickel ions released from
nickel-chromium alloys showed evidence of a high cytotoxic
effect on fibroblast cell cultures [25].

An in vivo study demonstrated that following the appli-
cation of conventional and self-ligating brackets, salivary
levels of nickel and chromium progressively increased from
days 1 to 7 and then decreased on day 30 [26]. Similarly, sig-
nificant amounts of nickel and chromium were found in the
saliva [27] and hair [28] of children post-treatment with
SSCs. A prospective longitudinal study on 37 pediatric
patients suggested that metal crowns cause genotoxic dam-
age at the cellular level of the oral mucosa, as they found that
45 days after exposure there was a significantly increased in
the number of buccal epithelial cells with exposed micronu-
clei (from 4.67 +0.15 to 6.78 +0.167/1000 cells P < 0.05).
Additionally, significantly high urinary concentration levels
of nickel were detected (from 2.12 +1.23 to 3.86 +2.96 mg
Ni/g creatinine P < 0.05) [29].

In an in vitro study, it was shown that substantial
amounts of chromium and nickel ions were released over a
period of 1-28 days in an artificial saliva medium [30].
Moreover, high absorption of metal ions was found in the
cementum of primary molars covered 2 years by SSCs; mea-
suring a significantly (P < 0.001) 5- to 6-fold higher concen-
tration of nickel, chromium, and iron ions, as compared
with their concentrations in the cementum of intact primary
molars [31].

Interestingly, the release of these metal ions from
stainless-steel alloys increased in an acidic environment
[26, 27]. Of note, many children who suffer from postoper-
ative pain following placement of SSCs avoid toothbrushing
for several days post-treatment, which may lead to acidic sal-
ivary pH, subsequently inducing an increase in the release of



metal ions. Saliva-acidity may indirectly be caused by xero-
stomia, which can also be induced by these alloys [16]. Cor-
responding to the aforementioned studies on the dynamic of
metal ions released over time from SSCs, leading to high
concentrations of metal ions in saliva following treatment,
with a potential cytotoxic effect on cellular functions; indeed,
in all the children described in the current report, the bleed-
ing appeared 10-72 hours post-treatment, which may indicate
a minimum concentration of the released ions to interfere
with the coagulation process.

Interestingly, the second case described a girl, who had
received during the same treatment setting, a space mainte-
nance appliance, which has a similar composition as the
SSCs, yet without a similar consequence. Moreover, case
number four received previously SSCs placement without
adverse reactions. These may result from the fact that dif-
ferent batches of SSCs release different concentrations of
ions, from less injury to the gingival during the operative
treatment or from a better practice of oral hygiene immedi-
ately after treatment, which subsequently increases the sal-
ivary pH. In this regard, it should be pointed out that two
of these children were treated 5-7 years ago and the rest
during the last 2 years. Moreover, some were treated by
Ion® and others by Unitek® SSCs, which may rule out an
option of side effects of only one batch of SSCs. Taken
together, it can be speculated that the toxic reaction from
released metal ions, from the SSCs, might be exacerbated
in contact with wounded and bleeding gingiva. Accord-
ingly, another approach to prevent bleeding following the
placement of SSCs may include the use of Hall’s technique
in children who suffer from moderate caries lesions, which
is associated with less injury to the gingiva.

Cases 5 and 6 described children who suffered from
excessive postoperative bleeding, but after pre-soaking the
next SSCs in water, the treatment resulted in only mild gin-
gival bleeding (Figure 4(b)). Moreover, in case 6, rinsing the
mouth continuously for 30 minutes ceased the bleeding even
though previous treatment with antifibrinolytic tranexamic
acid was not effective. This fact reinforces the notion that
metal ions released from the SSCs, and contact with the
injured gingiva, play an essential role in postoperative exces-
sive bleeding following placement of SSCs. Further studies
are recommended to evaluate the amount and types of ions
released from different manufacturers of SSCs and the effect
of these ions on the coagulation process.

In conclusion, a unique adverse effect of SSCs was pre-
sented in this case series. Should excessive bleeding follow-
ing SSC placement develop, the recommended immediate
treatment may include continuous rinsing of the gingiva to
wash out the released metal ions and decrease their toxic
effect. There is no need to replace these SSCs. Furthermore,
in the following appointments, we recommend using SSCs
that were previously soaked in water for several weeks, using
zirconia crowns, or considering the use of Hall’s technique
when appropriate.
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